In previous studies, activators of protein kinase C, sphingosine, ATP and various oncogenes were each found to enhance phospholipase D-mediated hydrolysis of phosphatidylethanolamine (PtdEtn) 
INTRODUCTION
Several growth factors, including platelet-derived growth factor (PDGF) [1] [2] [3] [4] , epidermal growth factor [4] [5] [6] [7] [8] , fibroblast growth factor (FGF) [9] and bombesin [7, [10] [11] [12] , have been found to stimulate phospholipase D-mediated hydrolysis of phosphatidylcholine (PtdCho) in fibroblasts. In contrast, when examined, growth factors did not appear to stimulate phosphatidylethanolamine (PtdEtn) hydrolysis [5, 8] . Thus, although in certain cell lines phorbol 12-myristate 13-acetate (PMA) [13] [14] [15] [16] , sphingosine [17, 18] and ATP [17, 19] commonly stimulated the hydrolysis of PtdCho and PtdEtn, it appeared that this may not be true for the growth factors. In view of a recent report [20] that cells contain two different phospholipase D activities, a membrane-bound form acting specifically on PtdCho and a cytoplasmic form acting on both PtdEtn and PtdCho, selective effects of growth factors on PtdCho hydrolysis seemed quite possible. Alternatively, in previous studies the stimulatory effects of growth factors on PtdEtn hydrolysis might have simply gone undetected due to some technical problems of which I have recently become aware [13, 21] . For these reasons, it was of interest to re-examine the possible effects of various growth regulators on PtdEtn hydrolysis. Here I show that both PDGF and serum, and to a lesser extent bombesin, but not FGF or insulin, can stimulate PtdEtn hydrolysis in NIH 3T3 fibroblasts.
MATERIALS AND METHODS

Materials
PMA and Dowex-50-WH+ were purchased from Sigma; PDGF-BB (human, recombinant), FGF pletely blocked the effect of serum (in both the absence and the presence of PDGF) on PtdCho hydrolysis (Table 1) .
To further explore the relationship between the effects of serum, PDGF and activated protein kinase C, I also examined the effects of serum and PMA on PtdEtn hydrolysis over an extended time scale. As shown in Fig. 3(a) (Fig. 3b) . In previous studies [17, 22] hydrolysis of both PtdIns(4,5)P2 [28, 29] and PtdCho [7, [10] [11] [12] . Thus, if it were a general rule that increased PtdIns(4,5)P2
hydrolysis is coupled to increased hydrolysis of PtdEtn, then bombesin would be expected to have PDGF-like effects on the turnover of PtdEtn. In contrast to this expectation, exposure of prelabelled NIH 3T3 cells to an optimal (50 nM) concentration of bombesin for 5 min (results not shown) or 20 min (Table 3) caused a less than 50 %, and somewhat variable, increase in the formation of [14C]Etn. In addition, bombesin, unlike the other agents, inhibited the stimulatory effects of both PMA and PDGF, but not that of serum, on PtdEtn hydrolysis ( [13, 21] At the same time, the above approach may not allow optimal detection of hormonal effects on PtdEtn hydrolysis. For example, it is possible that during the preincubation period (in the absence of [14C]Etn), a substantial portion of the hormone-sensitive pool of PtdEtn had already been hydrolysed before the hormones were added. Another possibility is that scraping might have decreased the response of cells to hormones. However, despite these possible drawbacks, suspended fibroblasts provided important information which could not be obtained by using attached cells.
It has been proposed that in fibroblasts the hydrolysis of PtdCho by phospholipase D is a common response to mitogens which stimulate PtdCho hydrolysis [11] . Although both PDGF [1] [2] [3] [4] and bombesin [7, [10] [11] [12] have been shown to stimulate the hydrolysis of PtdIns(4,5)P2 in fibroblasts, these agents had different effects on PtdEtn hydrolysis. In particular, bombesin had only a relatively small stimulatory effect on PtdEtn hydrolysis, and, in contrast to PDGF, it inhibited the stimulatory effect of PMA. While the mechanism and significance of this inhibitory bombesin effect remain to be determined, these data clearly indicate that one cannot anticipate the effects of hormones on PtdEtn hydrolysis on the basis of their ability to stimulate PtdIns(4,5)P2 turnover. 
